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Monday 24 April 2017

Session |
9:007 9:15 Official opening ceremony

9:157 10:30 E. Zysman- Colman - Invited lecture

10:307 10:45M. Duda - Structural characterization of novel biofunctionalizedticmga
for potential cardiovascular applications

10:457 11:00M. Pawliszewska- Graphene and black phosphorus as saturable absorbers
for ultrafast holmiuradoped fiber lasers

11:007 11:15M. Waszkielewicz - Strategies for gold nanoclusters photolumineseenc
enhancement

11157 12:10 Coffee break

12:107 12:25 F. Temel - Detection ofamino acid derivatives inagueousmedia by
chiral calix[4]arenecoated QCMsensors

12:257 12:40 N. Tarnowicz - Phase transition of nematic liquid crystal induced by
azolenzene photoisomerization sensitized by CdS nanoparticles

12:40 i 12:55 M. Chrzanowski - Synthesis of double shell type semiconductor
nanocrystals for lasing applications

12:557 13:10 M. Deiana - Light-activated compounds as new tools to monitor and
trigger bicevents

13:107 14:30 Lunch time

Session ||

14:301 15:45 T . W- | t lawted tecture Multidisciplinary research in the studies
of the brain plasticity

15:457 16:25 Coffee break

16:251 16:40 M. Ch o §-uThe effect of spatial confinement on the tplooton
absorption process

16:4071 16:55 B. Haspulat - Photocatalyticactivity of electrochemicallysynthesized Co
dopedpolyanilinefilms

16:551 17:10 M. Antoniak - Hybrid nanoparticles for simultaous and sequential two
photon induced luminescence

19:007 24:00 Conference dinner
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Structural characterization of novel biofunctionalized coating for potential
cardiovascular applications

M. Dudd, M. Wa Wr 2\W. Bskkadgdbislskh M. Kopgaczy Eska

! Biomedical Optics Group, Department of Biomedical Engineering, Wroclaw University of Technology,
Wy br wWg 8ei a @&s %87 ymclaw, Poland
2 Departnent of Medical Emergency, Faculty of Health Science, Wroclaw Medical University, Parkowa
34, 51616 Wroclaw, Poland
% Department of Experimental Oncology, Ludwik Hirszfeld Institute of Immunology and Experimental
Therapy, Polish Academy of Sciences, Raddléigla 12, 53114, Wroclaw, Poland

Abstract

Atherosclerosis is currently one of the main diseases causing cardiovascular disorders resulting in blood vessel
lumen narrowing. Percutaneous coronary intervention (PCI) is the direct solution to thicatampand also,

it is one of the most important procedures of modern interventional cardiology. PCI is performed with
specialized intravascular implants, known as stents. Placing a foreign biomaterial into the human organism
causes a certain responseunded by the mechanism of vessel 0s wae
thrombosis are two major, potentially lethal post
surgical complications, which cause secondary
blood vessel occlusion [1]. The majority of
scientific research trends addressing those t

issues involve stent surface modifications, such as
coating with biodegradable polymer with anti
proliferative factors incorporated into its structure.

0o 30 pm

Fig.l. Atomic force microscopy (AFM) image of 1 The others focus on intravascular implants surface
biofunctionalized surface: a) topography, b) 3D projectic biofunctionalization, like immobilization of

antibodies specific towards endothelial progenitor
cells (EPCs) that significantly facilitate the process of vessels endothelialization, hence the stents
biocompatibility is significantly increased [2]. In this research, we present results of studies comucted
316L stainless steel surface (standard cardiovascular material), that was functionalized with titanium based
coating (TiBC), which underwent chemical modifications and was subsequently biofunctionalized with anti
CD133 antibodies, which exhibit exceite EPCbinding properties in cardiovascular applications [3].
Obtained samples were thoroughly examined with spectroscopic methods, such as Raman and FTIR
spectroscopy. Additionally, microscopic assays, like AFM and confocal microscopy were employed to
deermine the surface roughness and the distribution of immobilized antibodies respectively. Furthermore, in
vitro studies show that obtained biofunctionalized samples are much better at binding EPCs (HUVEC adhesion
tests) in comparison to standard 316L suireas and what 6s more, they displ a)
Concluding results suggest that developed coatings might constitute a good basis for future in vivo studies.

References

[1] U. Sigwart, J. Puel, V. Mirkovitch, F. Joffre, L. KappenbergérEngl. J. Med316 701 (1987).

[2] Z. Sun,J. Biomed. Nanotecli0, 2424 (2014).

[3] S. Zhang, F. Zhang, B. Feng, Q. Fan, F. Yang, D. Shang, J. Sui, H. Tdésue Eng. Part 21, 1173 (2015).
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Graphene and black phosphorus as saturable absorbers fortuhfast
holmium-doped fiber lasers

M. Pawliszewska

Laser & Fiber Electronics Group, Faculty of Electronics, Wroclaw University of Science and
TechnologyWy b r ¥Vg ¥ e i a &8s &037® yvmclaw, Poland

Abstract

Numerous applications of lasers emittingl t r as hor t optical pul ses
surgeries, spectroscopy or telecommunications [1]. This motivates the photonic community to
further research pulsed laser sources based on holdoped crystals and fibers, which are
capable of reaching wawigths in the ~2080 nm range.

This work presents successful usage of novetldimzensional materials: black phosphorus and
graphene [2] for modiocking allfiber lasers utilizing holmiurdoped active fibers as a gain
medium. Experimental results confitonoadband optical properties of these materials. Two laser
setups will be presented along with comparison of their performance. The generated optical
solitons centered at 20702090 nm reach pulse duration and energy of ~800 fs and 2.2 nJ,
respectively.

Methods of manufacturing saturable absorbers based on graphene/PMMA composite and black
phosphorus solution will be shown, along with measurements of their nonlinear optical
properties.

This work was supported by Polish Ministry of Science and Higher Edacander the grant

no. IP2015 073774, The National Science Center under the grant no.- UMO
2014/13/D/ST7/02143, and statutory funds of Chair of EM Field Theory, Electronic Circuits and
Optoelectronics.

References

[1] K. Scholle, S. Lamrini, P. Koopman, P. Fald hgmelrggygserA Sources and
Applicationgi ,  Framtiers ifn Guided Wave Optics and Optoelectrodics | ndi a, | nTect
[2] J. Sotor, M. Pawliszewska, G. Sobon, P. Kaczmarek, A. PrzewoRasternak, J. Cajzl, P.
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Strategies for gold nanoclusters photoluminescence enhancement

M. Waszkielewicz, J. Olesiak B a &} K. Matczyszyn, Clothilde CombyZerbing, Franck
Bertorellé, Xavier Dagan$; Philippe Dugourt] Rodolphe Antoife M. 'S amo |

'Advanced Materials Engineering and Modelling Group, Wroclaw University of Science and
TechnologyWy b r g B e i a &g k0B37® yvmclaw, Poland
’nstitut Lumi re eragiit ® eCl JIMRSCADRBS ,Uand i L o o i
Lyon 69622 Villeurbanne cedex, France.

Abstract

In the last decade thiolate gold nanoclusters have been extensively expltred eshibit an
attractive set of features like a precisely defined stractlarge Stokes shift (much larger than
for standard organic dyes) and low toxicity [1]. Numerous papers have been published in the
field of structural analysis arsizedependent optical properties [2], but one of the biggest
challenges haseen aelaively low photoluminescence quantum vyield of the clusters.
Much effort has been invested in understanding and enhancing fluoresceheenahoclusters
to make the most of the advantages of those structures.

The investigations presented tiis contribution have
concerned strategies of photoluminescence enhancement
of gold nanoclusters. Basic optical characterization
(absorption, emission) has been made and the structure
was defined with ESMS method. The transmission
electron microscopy was used tioserve changes in NCs
organization. The impact of solvent, pH and doping with
other noble metals on NCs fluorescence will be
qdiscussed as well as the relation between their structure

Fig. 1. Emission of hiolate silveri gol _ .
nanoclsters andoptical properties.

References
[1] L. Chen, C. Wang, Z. Yuan, K&hang,Anal.Chem87, 216 (2015).
[2] R. Jin, C. Zeng, M. Zhou, Y. Che@Ghem. ReV116, 10346 (2016).
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Detection ofamino acid derivatives in aqueousmedia by chiral calix[4]arene
coated QCM sensors

F. Temel, E. OzceliR, S. Erdemit, B. Tabaki?, M. Tabakct

'Chemi cal Engineering Depa,nrd20meTurkey Sel - uk Uni
‘Chemi stry Department, 420%eTukeyk Uni versity,

Abstract

Amino acids are the basic unit of proteins and important components for all chemical and
biological systems. They combine to yield proteins, enzymes, structural elements and many other
molecules with biological activity. Biosensors are devices which are used for controlling and
sensing of biologic analytes due to their properties of biologseaising. In biosensor
applications, there are several methods which are electrochemical, calorimetric, optical and
acoustic systems {3]. Among them, Quartz Crystal Microbalance (QCM) is an acoustic
microsensor which is simple, cesffective, mass semsj

device [4]. The QCM can be used in analytical chemistry,

el ectrochemistry, and biochemis
principle depends on interaction between transducer surface
and analyte interface. QCM sensors can convert mass
accumulation due to taraction between analyte and sensing

film layer to frequency shift. There are limited numbers
studies about macromolecules as biochemical sensors even
though there are many studies about polymeric materials.
Among synthetic supramolecular compounds, eaéresare

widely used in hostjuest chemistry for construction of
various receptors for charged or neutral molecules (In Fig. 1).
Furthermore, they have a unique thddmensional structure

with almost unlimited derivatization possibilisie In our prevdus works, we have also
synthesized some calixarene compounds and they has been investigated their sensing properties
for volatile organic compounds. Thus we have prepared some chiral calixarene compounds and
investigated their properties on detectiorawfino acid derivatives.

Fig. 1. Presentation of calix[4]arene derivative

References

[1] Y. Chalenko, V. Shumyantseva, S. Ermolaeva, A. ArchaBmsens. Bioelectror82, 219
223 (2012).

[2] V. D. Chavada, N. M. BhatM. Sanyal, P. S. Shrivastapectrochim. Acta A70, 97-103
(2017).

[3] T. Eren,N. Atar, M. L. Yola, H. A. KarimiMaleh,Food Chem185430-436 (2015)

[4] F. Temel, M. TabakciTalanta 153 221228 (2016).
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Phase transition of nematic liquid crystal induced by azobenzene
photoisomerization sensitized by CdS nanopatrticles

N. TarnowicZ, M. “Bra PBdhorbdeckj K. Matczyszyn

'Advanced Materials Engineering and Modelling Grotipepartment of
Experiment al Physics, Wrocgaw Univeristy ¢
Wy brzeUe WS PO3adEs Wreggaw, Pol and

Abstract

Liquid crystalline phase is a unique state of matter which is located thermodynamically between
two common states: solid and liquid, and combines their properties. Liquid crystals (LCs) exhibit
orientational ordering, optical and electrical anisotropy characteristicrystals and alike
isotropic liquids are able to flow and can be described by physical parameters such as viscosity.
[1, 2] LCs due to their unusual properties and ability to respond to external stimuli are
widely used, e.g. as sensors, in displagg anany optical elements. They are also a very
important group of matrixes used in nanotechnology and photonics. [3]

Phase transitions of matter can cause dramatic changes of material properties and are essential
part of studies in the field of materialsggneering. [1, 2] Mesogens with photochromic groups

or LCs doped with photochromic molecules are of special interest because of their ability to
undergo phase transitions to isotropic liquids under irradiation. [4] Absorption of selected
wavelength can ese photoisomerization of dopant molecule and its geometrical shape change.
This results in most cases in distortion of LCs molecular ordering in the direct surroundings and
leads to phase transition of LC. [5] This phatduced phenomenon can be usedptical data
storage, information processing or lighiven sensors and is totally reversible while not
destroying the material itself. [4]

Within the scope of presented studies regular mixture of LC and photochromic molecules
azobenzene type was additadly doped with CdS nanoparticles. The first aim of research was to
determine if photoisomerisation of azobenzene derivative can be driven by wavelength absorbed
by CdS instead of azobenzehelue to an energy transfer from nanoparticles. The second goal
was to find out if CdS can photosensitize phase transition of liquid crystalline matrix of
investigated system in the temperatures lower than its phase transition temperature.

References

[1] J. W. Goodby et alHandbook of Liquid Crystald/ol. 1 Fundanentals of Liquid Crystals
Weinheim, Willey, Germany (2014).

[2] I. Dierking, Textures of Liquid Crystal$Villey, Weinheim, Germany (2003).

[3] T. Hegmann, H. Qi, V. M. Marx] Inorg Organomet Polym MateB (2007).

[4] J. Parkash, A. Chandran, A. M.rBdar,Rep. Prog. Phys80 (2017).

[5] J-H. Sung, S. Hirano, T. Ikeda et. @&hem. Mater.14, 385 (2002).
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Synthesis of double shell typél semiconductor nanocrystals for lasing
applications

M. ChrzanowskiM. B a (EsJ kMisiewicz, A. Podhorodecki

Department of Experi ment al P h ics, Wrocgaw Uni
oc

Wyspi aEs kB&0Go Wep

Abstract
Coreshell semiconductor nanocrystals are of great interest due to their highilicagar
controlling radiative decay by application of wavefunction engineering, which aim is tuning the
spatial confinement and overlap between charge carriers-ITWes are promising tool for
lasing applications, because of two main advantagesfirBh®ne
J is separation of charge carriers, which strongly reduces fast non
:|/_\ i radiative  Auger recombination decay associated with
multiexcitonic nature of light amplification. The second one is
‘ enhanced exciteaxciton repulsion arising from imbalance of
.. e\zi'” eV 354ev negative and positive charges, which allows optical amplification
' in singleexciton regime, enhancing potential of NCs as gain media
with low threshold and continuous wave excitation.
We demonstrate the synthesis of ZnSe/CdS/ZnS semiconductor
NCs utilizing we chemistry methods. Comhell structure was
cds accomplished by slow growth of CdS shell on previously prepared
ZnSe cores, resulting in tygeband alignment. Additional growth
of outer ZnS shell enhances fluorescence quantum yield and
photochemical stahfl. Both core size and shell thickness
variation provide opportunity to reach spectral tuning of optical
Fig. 1. Structure of ZnSe/CdS/zas €SPONSE _in 5080 nm range. NCs will be chgracte_:rized using a
type-Il nanocrystal quantum dot and ~ traNsMission electron microscopy (TEM)rXy diffraction (XRD)
schematic representation of carriers a5 well as absorption(ABS) and photoluminescence (PL)
localization in band potentials. spectroscopy.

‘ ZnSe

N v

References
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Light -activated compounds as new tools to monitor and trigger bievents

M. Deiand, Z. Pokladek B. Mettr&, M. Ziemianek, L. Mazur, S. Muchd, K. Pawlik,
P.MlynarZ, M. Buckl€, C. Monnereat) C. Andraud, M. Sama', K. Matczyszyn

!Advanced Materials Engineering and Modelling Group, Faculty of Chemistry, Wroclaw University of
Science and Technology, Wyy s p i a &3 %037 §Vmclaw, Poland
?Departmen of Bioorganic Chemistry, Faculty of Chemistry, Wroclaw University of Science and
Technology, WybBNy s p i a &g k037 yvmclaw, Poland
3L,aboratoire de Chi mie, CNRS UMR 5182, Ecol e Nor |
Lyon, France
“Ludwik Hirszfeld Institute of Immunology and Experimental Therapy, Polish Academy of Sciences,
Rudolfa Weigla 12, 5314 Wroclaw, Poland
‘LBPA, ENS Cachan, SRS auy/n, i veelr sAivteenEl ePofAlB, SRAchads i d e n
France

Abstract

Cellular events are mediated by complex processes involving networks of communicating bio
entities wellorganized under precise temporally and spatially distributions. For instance, certain
proteins may exert different functions in diverse biologicai depenling on the particular
growth stage of the cell. The spatiotempor al
activities are divided into components making this complexity difficult to reconstitutéro.

Genetic approaches operatimgvivoas figene knockout (s)o often
since they irreversible interfere with the expression of biomolecules. Conversely, either optical
probes or lighfactivated small molecules offer dynamic, reversible and tunable control of
biomolecularfunctions in a timescale comparable to that which occurs naturally. Hence, the use

of molecules that upon binding to a specific target undergo intrinsic physicochemical changes
detectable in redime constitute an ideal mean to direct and manipulatéda vange of bie

events. In this context, twphoton fluorescent dyes and bistable molecular photoswitches are
key components in the ongoing quest toward increasingly sophisticated, selective, sensitive, and
versatile biological procedures. We outlines twperties of newly synthesized photonic
materials and discuss their compatibility to biological systems in terms of stractiviey
relationship (SAR). These results provide breakthroughs in the conception of innovative and
smart composite vehicleshich may be potentially useful for future biological and/or photonic
applications.
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The effect of spatial confinement on the twqghoton absorption process

M. Choguj

Department of Physical and Quantum Chemistry, Wr
Wy brzeUe WysPL5D@ES/KOi,egoNrdDEgaw, Pol and

Abstract

The molecular systems under spatial confinement have been a topic of extensivé iasbarc

past few decades. The classic examples of this phenomenon are the inclusion compounds,
artificial atoms and matter under high pressure. It is well established that the physical and
chemical properties of the spatially limited atoms and molecwasddfer significantly from

those in the free space-4]. Therefore, such systems can contribute to development of various
fields of science, including spectroscopy, photonics, nanotechnology, crystallography,
astrophysics, etc.

In this study, we analyzthe influence of spatial confinement on the {plwton absorption
process.In doing so we consider the values of seecordker transition momeniThe external
spatial confinement is assumed in the form of cylindrically symmetric harmonic oscillator
potental, which mimics a nanotudiée confining cages [5].

References

[1] W. J a sBRhysIRed71,,1 (1996).

[2] J. Lo, M. KlobukowskiChem. Phys328 132 (2006).

[ 3] M. Cho g ujChem\PhysBlLat66d B40(2016a Kk |,

[ 4] R. ZaleSny, R. G-ra, J. KoxGhemThdoy, J. Lui
Comput 9, 3463 (2013).
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Photocatalytic activity of electrochemically synthesized Codopedpolyaniline
films

B. Haspulat H. Kameé K
Department of Chemical Engineering, Sel-u

Abstract

Organic dyes used in textile afabd industries are their important sources of the environmental
contaminations due to their ndmo degradability and high toxicity to aquatic creatures and
carcinogenic effects on humans [1]. In order to reduce damage caused by organic dye pollution
to environment and humans, the use of photocatalyst to degrade organic compounds in
contaminated air or water or to convert them into harmless chemicals has been extensively
studied. In this manner conductive polymers such as polyaniline(PANI) [1], polypy®iple
poly(3-hexylthiophene) [3] has been extensively used to degradebindaegradable organic

dyes by photocatalytical routes.

In this study, PANI and Co doped PANI(PANI/Co) synthesized by using electrochemical cyclic
voltammetry method on stainless $88&). The morphology and spectral analysis were
investigated by scanning electron microscopy (SEM), FTIR spectralRETUVivis
spectroscopy (UWis) analysis. The electrical conductivity of PANI/Co catalyst were measured
on surface of ITO coated glassbstrate by using foypoint probe method. The electrochemical
measurements were done by using cyclic voltammetry and electrochemical impedance spectra
(EIS) in three electrode cell. The photocatalytic activity of PANI and PANI/Co films were
investigated oder UV and visible light irradiation by decolorization of methylene blue and
rhodamine B dyes.

Acknowledgments

The authors are grateful for financial support by The Scientific and Technical Research Council
of Turkey (Project no: 113Z656), Environmentfotection Foundation of Turkey and The
Admini strative Units of The Research Projec
This work produced from B. Haspul atdés Ph. D.
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Hybrid nanopatrticles for simultaneous and sequential two photon induced
luminescence

M. A. Antoniak DWawr zy EKzyRar.Samo Nk M

Advanced Materials Engineering and Modelling Grolf, oc gaw Uni versity of Sci e
Wy brzeUe Wyspi3d Es Wir Bapagda &v7, 50

Abstract

Lanthanide doped nanocrystals have recently gaimedeist, because of their ability to convert
low-energy neamfrared radiation to higlenergy visible light. Simultaneously, colloidal
guantum dots are interesting candidates for bioimaging because of largandnevephoton
absorption crossections. tldwever, in order to enhanced their optical properties and widen
possible applications, promising approaches are given by the synthesis of hybrid nanoparticles.
They can combine the features of those two (or even more) kind of nanocrystals into a single
architecture.

This is why, we adapted and modified the synthesis proposed by Yan et al. [1], and successfully
obtained nanostructures consisting of CdSe quantum dots conjugatedYte:Yb*" Er*
nanocrystals. Our material incorporates semiconducting awbryerting properties to the one
nanoheterostucture. To connect these two different nanocrystals we have used disparate ligands:
for CdSe it was oleylamine and for Nax# was oleic acid. Combining of different nanocrystals

was caused by electrostatischarge between charged particles.

Nonlinear optical properties aEdSeNaYF,:Yb®*" Er* were investigated with the twghoton

excited emission method using a femtosecond laser system tunable in the range from 925 nm to
1350 nm.This technique was usedrfdetermination of values of the tvphoton absorption

cross sectionsl,, as we reported previously [2] h e, values were calculated based on
comparison of the fluorescence signals, obtained uponphston excitation, of meso
tetraphenylporphyrin in CGland CdSeNaYF;Yb** EF* dispersed in chloroform. Those
multifunctional nanostructures can combine high {@wmton absorption crossections with

intense upconversion emission. The total twphioton cross section of a single hybrid
nanoparticle was det°SMatilibe mnThe anighecoptiaabpoopertiesl 9 0 1 1
of CdSeNaYF,:Yb* ,Er** could be potentially useful as nonlinear optical labels.

References
[1] C. Yan, A. Dadvand, F. Rosei, D. F. PerepichkaAm.Chem. Socl32, 88688869 (2010). )
[ 2] D. WawrzyE&zyk, J. AL Mdateeals8 156108 (@A15).Samol , M
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Detection ofp-nitrophenol by modified QCM sensor with bromopropyl
functionalized calix[4]arene

M. Tabakcj F. Temel, E. Ozelik, M. Akpinar, |. Senkul
Chemical Engineering Depand20meTurkey Sel - uk Uni

Abstract

Arising of new products and services increases gradually due to many developing in industry.

This advancement causes not only producing ise¢hnology but also more usage of chemical.

Most of chemical contamination originated organic compounds plays important role with respect

to environmental healthy [1]. For this reason, concentration of contaminated chemicals are

limited with legal obligéions. In organic pollutants, phenolic compounds constitute tHeofl1

the 126 chemicals, which have been designated as priority pollutants [2]. Among phenolic

species p-nitrophenol is widely used in pharmaceuticals, petrochemicals, and other chemical
manufacturing processes. Removal organic contaminations

R: /\/\Br such as phenolichydrocarbons in industrial wastewater is
considerable difficult process. For this purpose, many treatment
OR OHOH OI\? technologies such as chemical oxidation, solvent extraction and

S ASAA , adsorption wer performed. Adsorption properties of organic
/ / @ contaminations can be monitored and controlled by sensor
— technologies such as QCM (Quartz Crystal Microbalance)
technique. QCM technique is defined as response according to
Fig. 1. Bromopropyl Calix[4larene @SS change on quartz crystal. _Q_Otbtlrmose of a_piezoelgctric
Derivative quartz crystal which has sensitive and selective coating that
serves as adsorption surface. Developments in sensor
technology has led up the preparing of new synthetic adsorbent materials such as calix[n]arenes
(especially, n= 46 and 8).Calix[n]arenes are cyclic oligomer consist of phenol units and are
very well known as attractive excellent ionophores because they provide a unique three
dimensional structure with almost unlimited derivatization possibilities [3]. In this situags
prepared bromopropyl functionalized calix[4]arene (Fig. 1) to use as coating material in QCM
system. Thus, it was obtained a calixaremedified QCM sensor, and then it was used for the
detection ofp-nitrophenol in aqueous solution.
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Epoxy compositesincluding fly ash:
mechanical,water sorption, adhesion,corrosion and thermal properties

G. Guzel Kaya, E. Yilmaz, H. Tutar Demi, Deveci
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University of Selcuk, Campus, 42031 Konya, Turkey, hdeveci@selcuk.edu.tr

Abstract

Polymer composite materials are one of the emerging fields in composite science that have
attracted researehs in the academic and industrial areas. Polymer composites have many
application areas such as buildings, automotive, aerospace, and packing industries [1].
Traditional polymers are filled with organic or inorganic oxide powders to enhance the
mechanical electrical, thermal and rheological properties. Epoxy resins have gained an
important place among polymeric materials for many environmental applications due to their
excellent chemical and heat resistance, high strength and modulus and good adiesionsto
substrates. Industrial wastes such as red mud, cordierite and fly ash are one of the most
appropriate and lowost materials as a filler. Fly ash, a wasteghyduct of coal combustion in
thermal power plants, generates in large amounts posesaigpoblems [2]Fly ash depending

on source of coal consists of silica, alumina, iron, calcium, magnesium oxides with trace amount
of elements [3].This study focused on the physiogechanical and thermal properties of the
epoxy composites filled withylash. @mposite materials including epoxy resin (NPEF 170) as
matrix, fly ash and modified fly ash with tetramethylammonium chloride (TMAC) as fillers,
polyethylene glycol (PEG) as plasticizer aBdamine PC 17 as curing agemére prepared.
Mechanical, hermal analysis, hardness, adhesion, corrosion and water sorption tests were carried
out to determine the properties of composite materials. The results of all analyses and tests were
compared with neat epoxy.
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Hydrogen-bonded organic semiconductor$ from optoelectronics to
bioelectronics

E. D. Glowacki
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Abstract

Organic pigments have been ubiquitous throughout history and are widely produced today
industrially as colorants in everyday products as various as cosmetics and printing inks. Largely
regarded by chghestresaar dlyestbeda are many a
materials that should be rediscovered in the context of modern technologies. | will cover what

are some critical features of these materials and what they have to offer to semicevaedor

devices, especially in the context of applying semiconductors at the interface of biology. | will
discuss methods to transform commercial pigments into nano and -stnectured
semiconducting crystals, and will highlight two emerging applications: catalgsiscallular

interfacing.

Latent Nano-
Pigment  pigment crystals
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Abstract

Metalorganic frameworks (MOFs) and coordination polymers (@Rs)classes of materials which are
obtained by reaction of polytopic organic ligands with metal ions. The most important feature of those
materials is precisely defined crystal structurevfhich coordination bonds can extend in one, two or
three dimensions), in contrast to most of organic polymers, which are usually non or only partially
crystalline. Large number of possible ligands and wide choice of binding metal ions gives theityossibil
for the synthesis of various materials with fApre
Our group has recently become interested in nonlinear optical (NLO) properties of such systems, since
interplay of energy levels of organic molecules with hoEmetal ions can elicit not only intense metal
to-ligand or liganeto-metal chargéransfer bands (MLCT and LMCT, respectively) but can also possibly
enhance NLO properties through, for example, electron pushing or withdrawing effect. A more detailed
discussion of various contributing phenomena can be found elsewhere soon. [1]

Until recently, characterization of NLO phenomena in those materials has been limited mostly to single
wavelength secontdarmonic generation (SHG) studieBhus, we have providetie proof of concept of
spectrallyresolved SHG (SFESHG) powder tests on polycrystalline cobalt(ll) CPs as a method that
provides more information than that availabitem singlewavelength measurements.[2] With this
method, we were able to reveal distintaxima and minima in SHG action spectra, in particular when a

CP of interest possesses absorption bands in thé\lRisregion. We have also demonstrated that
comparative analysis of solid state absorption spectra with SHG action spectra can explaioh at w
wavel engths the SHG response is suppressed, due
radiation.

In this communication we will report our latest findings on spectrally resolvedhhimdonic generation
(SRTHG) measurements of a tetraplylmethandased CP. With the use of analogous methodology as
previous for SRSHG, we will try to rationalize in detail the observed THG action spectra by absorption
effects of either the pumping radiation or its third harmonic. The report is supplemetitesdructural

and physicechemicalanalysisof properties of the obtained CP.

We acknowledge fmnci al support from the Polish Nationa
2013/ 10/ A/ ST4/ 001114 grant and t he Facul ty of |
Technology.
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Surface charge minimization in AginS quantum dotsi DFT calculations

A. Olejniczak B. Cichy, W. Strnk
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Abstract
Over the last years ternary 'BV'XY', quantum dots (QDs) (where A = Cu, Ag;
B = Al, In, Ga; X = S, Se) have been found as a promising candidates for catheamed
shifted bieprobes [1]. Especially AgInSAIS) QDs have found signdant attention due to their
reduced toxicity (compared to e.g. CdSe QDs), relatively high quantum yield (ca. 22%) and long
fluorescence lifetimes (ca. 100 ns) being very useful for the fluorescence lifetime imaging
measurements [2Although, number of iteresting applications of the QDs have already been
reported [1,2], accurate description of complex kinetics of excited states relaxation in such
systems is still far from understanding [2,3].
¥ . . We present the results of density functional theory
'« 3 ¢ e Y (DFT) catulations of several pristine and -Zn
5 i? w o T (- W doped AIS clusters. We show the structural
i & . -« % reconstruction, formation of surface defect states
b’ i !;r #,. and the absorption spectra of AIS clusters as well
- as the influence of Zn ions.
Our results show an essential influence bé t
Fig. 1 Surface charge state minimization in surfacg and surface defects on.the. mechanisms of
S relaxation of fundamental excitations. Accurate
pristine  AgInS; cluster after structural :
optimization. knowledge abom_Jt _processes of. relaxgtlon of
fundamental excitations in QDs will contribute to
their more effective control and to the limitation of unfavéganonradiative processes.

:' i
# B

Acknowledgements:Numerical computations performed in this work were supported by PL
Grid Infrastructure.
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Nonlinear absorption of Sndoped BrTe,Se and its application to pulsed fiber
lasers

M. Kowalczyk
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Abstract
Due to their nonlinear optical properties, saturable absorbers based esimensional

nanomaterials have been extensively developed for pulse generation in lasers operating in
infrared range. Here we demonstrate a novel materiglef8e:Sn, which can be used as an
universal saturable absorber for various spectral regimes. The material was mechanically
exfoliated from a bulk crystal and attached to the surface of thepeldedfiber. Optical
properties of the fabricated device have been characterized and it has been subsequently
employed in ytterbiumand erbiumdoped aHfiber resonators. This enabled us to obtain pulse
generation in passively- @ wi t ched regi mmat TheOmsand!| a4t 56 s
linearly polarized radiation with the single pulse energy as high as 343 nJ.

This work was supported by the National Science Centre (NCN, Poland, grant no.
2014/13/B/ST7/01699) and by the Faculty of Electronics, Wrodlaiversity of Science and
Technology (grant no. 0402/0190/16).

Cladding Stress bar Core

Material
Deposition

Magpnification: X1000.0]
Fig. 1. Microscope image of Sn-doped Bi,Te,Se deposited
onto a 1.56 um side-polished fiber.
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Where radiation meetssoft matter: revealing thepacking and phase
composition of heterogeneougpolymer systems forapplication in electronics

A. Kiersnowski

Faculty of Chemistry, Wroclaw University of Science and Technoldgyb r xVg 8@ i a (Es ki e g ¢
Wroclaw, 50370 Poland

Heterogeneity is an inherent property of numerous complex organic materials such as
semicrystalline polymers, blends or composites. Deperahnits nature, heterogeneity can have

a different meaning indicating, for instance a certain nanostructure or, in the case of crystalline
materials, occurrence of crystals differing in morphological features such as sizes or intrinsic
topologies. The mostsual approach to study structure and morphology of heterogeneous
materials involves application of microscopic imaging that has the power to provide direct
information about the analyzed systems. Despite doubtless advantages, microscopy is
inappropriate when solving quantitative problems of, for instance, crystal imperfections,
polymorphism or crystallinity degree. Because of the limited volume probed in a single analysis,
information acquired with use of a microscope has also limited value in termatisficsl
representation. From this point of view, spectroscopic or scattering techniques can be considered
a negative of microscopy: the structural information is provided indirectly while the volume
probed in the analysis is large enough to consideexperimental results representative at the
macroscopic scafe?

Here, the application of Xay scattering techniques and nuclear magnetic and infrared
spectroscopy is discussed with respect to interesting clabseaterials: semiconducting (such

as poly(alkylthiopheneg) P3ATs) and piezoelectric (as e.g. poly(vinylidene fluorid@VDF)
polymers as well as their blends and nanocomposites. The contribution is aimed at showcasing
the way to determine the paramest having crucial influence on electronic performance of the
materials: crystallinity, crystal polymorphism, as well as structural coherence of crystals and
their orientational structure in bulk and thin filfi.
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Theoretical modeling of the twephoton properties of difluoroborate
compounds

J. Bednarska
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Abstract

Over the past decades we have witnessed a growtagest in the molecular design and the

synthesis of twgphoton probes with an eye towards the applications in bioimaging. Among the

plethora of potential candidates characterized by the high values of fluorescence quantum yield
(a), a b s or ptvelengtihsean ibislagicab n w

oLt Y EI " @ transparency window, photostability and
® “ g ’; 5 biocompatibility a much smaller subset was
e | B successfully used in the twahoton microscopy due to
o L g the insufficient values of twphoton absorption cross
s e : s 2 sect i nThe (maximization of two-photon
RS 5 ox % absorption cross section can be accomplished by, e.g.
5 e  the elongation of -conjugated pathway or by

Fig. 1 The structures of investigated diquoroboratinClUding the Strong e|eCtr9@CC€pting'/d0nating

E‘;?J&;"e“n”ﬁipé'ﬁ?én‘t*;‘vaTSfQ‘én‘é%m(?{;ﬂ[f“”9 a relatimoieties, however, itloes not always coincide with
’ the growth of fluorescence quantum vyield [1]. $hu

the insight into the design strategies for different molecular systems by using the experimental
and theoretical methods is of pivotal importance. In this work, we perform the theoretical
analysis of twephoton activity for the set of difluoroborate cpounds (depicted in Fig. 1),
which have been recently of high interest [2]. The strughnoperty relation has been examined

in detail by employing systematic structural modifications and unravelled with the aid of
guantumchemical calculations combinedtiva fewstate model [3].

Acknowledgements
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Colloidal two-dimensional heterostructures
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Abstract

Wet chemistry methods of nanomaterials synthesis allow to obtain nanocrystals of different sizes

and shapes, ranging from quantum dots (QDs) and rods (QRs)-tbrh@asional nanostructures

such as nanosheets and nanoplatelets (QP®).latter exhibit extremely narrow features in

terms of photoluminescence with the full width at half maximum

reaching several nanometres [1]. This is possible, because the

synthesis conditions allow to control the thickness of nanoplates

with a monolayerprecision. Since it is the thickness that is

responsible for quantum confinement in semiconductor nanoplates,

they show no inhomogeneous broadening which is present in

typical sphereshaped QDs and which emerges from their size

distribution.

— | In our receh work, we focus on developing facile synthesis and

teo1e 20 22 24 28 28 optical investigation of multilayer coighell CdSeCdS or CdSe
nergy (eV) . .

Fig. 1. Photoluminescence spectrum  ©0ZNS Nanoplatelets, that are composed ofdimtensional seeds

of CdSe-CdS core-shell nanoplatelets. ~ With thickness of a few atomic layers and additional shell layers
grown on hem. The shell is crucial for applying nanoplatelets in

any device, as it secures the surface and makes further tuning and engineering of the ligands and

molecules attached to the nanoparticle possible without any damage to the optical properties.
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The ASE enhancement in liquidcrystals doped with perylene dye
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Abstract

Recently, a lot of research groups have shown an increased interest in organic materials which
have potential in optoelectronic applications [1]. Dyes based on the perylene saxhdamy
hydrocarbon became very valuable mostly because of their excellent optical properties [2] and
they give the opportunity to contribute in the hgaest systems [3]. Basically, in such systems

the liquid crystals can serve as matrices for perytgmes because of the compatibility with these
materials [4].

In this work, results of amplified spontaneous emission (ASE) coming from thaogheel liquid

crystal (LC) cell are reported by the excitation of
nanosecond pulse laser (Nd:YAG). The hybrid
sysem contained the nematic LC matrix
characterized by the negative dielectric
anisotropy and luminescent dye based on the
perylene, which chemical structure is shown in

Fig. 1. We report on the ASE characteristics in function of different excitation putsgyen
densities and electric filed applied into the sample. Likewise the photodegradation of
investigated material has been set and reported.
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Unravelling the photophysical properties of lightactivated compainds, based
on azobenzene motif
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Abstract

Azobenzene derivatives may exist in tinens and cis conformation, which are featured by

different symmetry, dipole moment and water affinity. Moreover, the photophysical properties of

these lightactivated compounds aregendent on the substituent moieties linked with the azo

motif.[1,2,3] We synthesized molecular photoswitches coupling azobenzene with two tyrosine
- , ., units Dbearing different spatial configuration. The

. :a i‘ e a: :; .9 v J,-*:"a‘w quorescen(_:e parameters were determined using steady

0 2% 7 Twar «%" "%, stae and timeresolved fluorescence measurements. The

j 0 O obtained results shown an increase of PLQY and decay
oLy @=@= ‘MELJ life-time when compared to unsubstituted azobenzene.
o5 @ = @)= fo.. The determl_ned photolumlnescenge quantum yéeeid .

WTET A, average lifetime were foundtolbea O . 0 5<% aan d
Azo-LD-Tyr: @)= ?(‘EL,? 1 0= T‘:'&r ) 4.00 ns, respectively. By exploiting these data we

estimated the radiative jJkand norradiative (k) kinetic

rate constantsThese information may be useful in
materials science for design new composite systems with
improved physicochemical resqses.

Fig. 1. Structure and isomerization
pathway of azobenzene derivatives
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Gold nanoparticlesenhanced Gramnegative bacteria photoinactivation
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Abstract

It goes without sg@ng, that antibiotic resistance is recently a rising problem in healthcare
systems. Therefore, prospecting for innovative methods of bacteria inactivation are ointrack.
this paper,evaluation of the two collective Grame gat i ve b a ®taguginasa st r a
ATCC10145 ancE. coli PCM2057) efficient photoinactivation has been made. Bacteria cells
were treated by Methylene Blue (MB) photosensitizer (approved for clinical use in the European
Union) with the absorption band ranging between 550 and 7(Q]nin the next step they were
irradiated by OLED (532nm). Many sources suggest that gold nanoparticlé$éR#ucombined

with photosensitizers can enhance photodynamic antimicrobial pinetapy [2,3]. Therefore,

the influence of AeNPs on photoinactiteon process was also investigated.-®WBs combined

with MB impact on the cells, revealed their high destructive potential. The duration of light
exposure for each sample was equal to 5 and 15 minutes. Obtained mortality rates for both
investigated straingere above 99% when 10mW light power was applied.

References

[1] J. Tardivo, A. GiglioPhotodiagnosis Photody@, 175 (2005).

[2] M.R. Hamblin, T.HasanPhotochemPhotobiol. Sci3, 436 (2004).

[3] I. Maliszewska, A. Lesniewska, J. OlesiBka (Eskk.a Mat c z y s z y.iNanopgdrt. S a mo
Resl6, 2457 (2014).

47



General approach for thiol-capped CdS over coated semiconductor quantum
dots
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Abstract
Semiconducting wantum dots (QDs) are inorganic fluorophores, which have the potential to
revolutionize biological imagirg. This is mainly due to a presence of quantum confinement effect in
this type of material. In consequence of this effect, QDs demonstrate an opiipa properties, such as
sharp and tunable emission spectra, high emission quantum yield, and broad absorption band. Moreover,
they also indicate no photobleaching and recently no emission blinking either
However, due to organometallic synthesi€)fs, where the hydrophobic surfactants are used to stabilize

the QDs, the QDs arimitially soluble in norpolar

medid. Thus, from the bi@pplication point of view

. it is crucial to achieve the hydrophilic surface with
a\ bio-compatible chemical groups
@ Ligand exchange is one of method to achieve this
s goaf. Especially, when used sulfur contain
COOH NHa COOH D-penicillamine (DPA) compounds. Moreover, thiol forms an important

class of capping molecufes
HOOC In the present study, we described functionalization

/\i — . HoOC @ of semiconductor CdSand Pb&basednanocrystals
HS OH by two different ligands: -Bnercaptopropionic acid
rcaptopropionic aci HOOC and dpenicilamine (Fig.1). We had successfully

3-mercaptopropionic acid (3-MPA)

produced disperse in water QDs with a good stability

Fig. 1 Functionalization of QDs by thiol containing ligan ! ) .
in a wide range of pH and time.
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Abstract

The topic of nanoparticles disgawns in liquid crystals (LCs) has been gaining considerable
attention in recent years. Combining unique optical properties of nanoparticles with self
assembly and mobility of LCs may result in creation of new metamaterials.

The aim of this work was to westigate the properties of DNA lyotropic LCs doped with stlver
doped gold nanoclusters (AuUAgNCs). We applied-WU¥ and fluorescence spectroscopy,
transmission electron microscopy and multiphoton excitation spectroscopy to characterize
AuAgNCs. The LCs wee investigated using polarized light, eraad multiphoton fluorescence
microscopy. We show that AUAgNCs emit luminescence and sdwamaonic generation under
two-photon excitation. Additionally, we observed specific aggregation of nanoparticles
correlaed with the position of wall defects of undulated phase [1]. Detailed results of this study
will be presented and discussed and compared with our previous results on bigger plasmonic
nanoparticles [2, 3].
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Abstract
Vitamins are unheeded substances in the formation of certain chemical structures such as
foodstuffs, vegetables and animal tissues. It is necessary for people and animals to grow and to
lead them for a healthy life [1]. Ascorbic acid, one of thamins, as well as vitamin C in recent
years has been newly understood its importance in the treatment of wounds, in the main care
formations of the cartilage, in the bones, teeth, gums, muscles and skin [2]. For these reasons,
detection of ascorbic acid idbecome an significant issue. Detection of substances which are
biological importance are performed biosensors. In biosensor applicdtiene, are several
methods which are electrochemical, calorimetric, optical and acoustic systems for sensing and
interaction between bioanalyte and sensing matekimlong them, Quartz Crystal Microbalance
(QCM) is an acoustic microsensor which is simple, -eff&ctive, mass sensing device [3].

OH  OH OH OH QCM is a technique that converts the mass change on the basis of

) the analyteconcentration to an electrical signal. There are

limited studies about macromolecules even though there are
many studies about polymeric materials as sensor molecules in
sensor studies. One of these macromolecules, calixarenes, that

Fig. 1.Parent calix[4larene ~ Can be widely used irdifferent application fields with its

derivative unlimited derivatization, thredimensional structure. In this
study, parent calix[4]arene derivative was used as a sensing

surface of QCM system for detection of an ascorbic acid in agueous media [4].
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